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: "I 

I ■ • l 

Response to Amendment 

i i '. 

The amendment filed 02/21/2006 was entered. 

i i 
Claim Rejections - 35 USdS 103 

: : " j ' 

The following is a quotation of 35 U.S.C.: 103(a) which forms the basis for 

: * 

all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 

as set forth in section 1 02 of this title, if the differences between the subject matter sought to 

be patented : and the prior art are such that the subject matter as a whole would have been 

obvious at the time the invention was made to a person having ordinary skill in the art to which 

\ * * 

said subject matter pertains. Patentability shall not be negatived by the manner in which the 

invention was made. : 

Claims 1-17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lingren; et al. (5,786,597) in view of Spartibtis et al. (US Patent 5,952,646) 
and in furthe'r view of Capote et al. (US Patent 6,017, 634) and Su et al. (US Pub. 
200302299*6). ; j 

Regarding claim 1 , Lingren discloses a radiation detector (Fig. 3a) 
comprising: ; 

: : i I ' 

: : ; j 

A semiconductor detector array substrate 210 comprising: CdSnTe or 
CdTe 212 having a plurality of detector cells; ah interposer card 214 having 
planar dimensions ho larger-then the planar dimensions of the semiconductor 
detector array substrate; a plurality of interconnect pads on the first surface and 
one readout;serriiconductor phip with at least one connector on the second 
surface wherein the semiconductor chip having planar dimensions no larger than 
the planar dimensions of the : interposer card 214. Lingren does not expressly 
disclose solder columns that extend from contacts on the interposers first surface 
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to the plurality of pads on the semiconductor detector with said columns 
comprising solder having a melting point less than 120 C°. 

Spartiotis teaches that readout cells connected to detector cells by means 
of low temperature solder, preferably below 120 C° is a preferred method for 
merging a detector and an interposer (Col. 2, Cine 15). Lingren and Spartiotis 
are analogous art because they are both from solder bump processes. 

It would have been otWious at the time the invention was made to a 
person of ordinary skill in the art to modify Lingren to include a detection module 
merged by means of low temperature solder bumps as taught by Spartiotis in 
order to have, increased (high) resolution, one-to-one correspondence and that 
the process can be prepared at a low temperature. Note that this process also 
facilitates ah effortless alignment, which makes ease of manufacturing as well as 
improved performance and reliability (Col 2, Line 39), 

Further regarding claim 1 , Lingren does hot expressly disclose an 
encapsulantbetween said iriterposer surface and said detector, encapsulating 
said solder columns. Capote teaches that encapsulation can result in significant 
improvements in; the fatigue life of the solder bumps as compared to an 
unehcapsulated assembly (Col 1 , Line 55) and curing temperatures below 180 
C°, thus including 120 C°(C6I. 4, Line 11) (Col.5, Line 61). 

It would also hav^ been obvious at the time the invention was made to a 
person of ordinary skill in the art to modify Lingren to include an encapsulation, 
which includes encapsulating said solder columns at a temperature no greater 



! 



Application/Control Number: 10/725,442 Page 4 

Art Unit: 2884 

than 120 C°such asthat.taught by Capote in order to improve the fatigue life of 
the solder bijimps (Col. 1 ; Line 55)(Col. 4, Line 11) (Col.5, Line 61). 
In addition, reference Okund et'al. (US Patent 6,579,748) also teaches an 
encapsulating resin that cures at temperatures 100- 150 C° . 

Further regardingiclaim .1, Lingren does not expressly disclose a solder 

• ■ 

barrier metallization. Su teaches that typical solder bumping processes involve a 
protective metallurgy layer (solder barrier metallization) [0010]. 

It would also have been obvious at the time the invention was made to a 
person of ordinary skill in the art to modify Lingren to include a diffusion barrier 
such as thatitaught by Su in brder to prevent the diffusion of solder into the 
underlying niaterial [001 0 - 601 1 ]. 

Regarding claim 2, Capote discloses that the encapsulating resin 
comprises ajcured polymer (Col. 2, Line 1). 

Regarding claim 3, Lihgren discloses that the contact metallization 
comprises gold or platinum (Col. 8, Line 44). 

Regarding claim 4, Su discloses the barrier layer comprising metals 
selected from the list that includes Ni, Au, Ti, V; and Cu [001 1]. 

Regarding claims -5, Lingren discloses a method for making a detector 
(Fig. 3a) comprising: 

A semiconductor detector array substrate 210 comprising CdSnTe or 
CdTe 212 having a plurality pf detector cell first; surface, an interposer card 214 
having plandr dimensions no larger then planar dimensions of the semiconductor 
detector array substrate,:a plurality of interconnect pads on a first surface, and 
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one readout ^semiconductor chip and one connector on second surface with each 
having planar dimensions no larger than the planar dimensions of the interposer 
card 214. Lingren does not expressly disclose solder bumps on the interposers' 
first surface to the plurality of pads on the semiconductor substrate. 

it" 

Spartiotis teaches that readout cells being connected to detector cells by 

means of low temperature solder, preferably below 120 C° is a preferred method 

i : I : 

for merging a detector and an interposer. Lingren and Spartiotis are analogous 
art because they are both from solder bump processes. 

• ; I i 

It would have been obvious at the time the invention was made to a 

• • : * 

: * ■ 

person of ordinary skill in the art to modify Lingren to include a detection module 
merged by means of low temperature solder bumps as taught by Spartiotis in 
order to have, increased (high) resolution, one-io-one correspondence and that 
the process can be prepared at a low temperature. Note that this process also 
facilitates an; effortless alignment, which makes: ease of manufacturing as well as 
improved performance and reliability (Col 2, Line 39). 

Further regarding claims 5, Lingren does not expressly disclose a fluxing 

agent between said interposer surface and said detector. Capote teaches that a 

\ I • : i 

fluxing agent encapsulating the solder bumps can result in significant 

improvements in the fatigue life of the solder bumps (Col. 1, Line 55) and curing 

temperatures below 180 C°, thus including 120 C° (Col. 4, Line 11) (Col. 5, Line 

61). 

It would also have been obvious at the time the invention was made to a 
person of ordinary skill in the art to modify Lingren to include an encapsulation, 
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which includes encapsulating said solder columns at a temperature no greater 

i : * 

than 120 C°jsuch asthattaught by Capote in orcler to improve the fatigue life of 
the solder bumps (Col. V, Line 55)(Col. 4, Line 1 1 ) (Col.5, Line 61 ). 
In addition, Reference OKuno et al. (US Patent 6,579, 748) also teaches an 
encapsulating resin that cures at temperatures 100 - 1 50 C° . 

Further regarding ^claims 5, Lingren does not expressly disclose a solder 

: • t : 

) ■ ■} ; 

barrier metallization. Su teaches that typical solder bumping processes involve a 

protective metallurgy layer (solder barrier metallization). 

It would also have been obvious at the time the invention was made to a 
person of ordinary skill in the art to modify Lingren to include a diffusion barrier 
(protective metallurgy layer) jsuch as that taught by Su in order to prevent the 
diffusion of solder into the underlying material [0010 - 0011]. 

Regarding claims:6, 7 and 15-17, Lingren discloses the method for making 
the detector iarray assembly ^as claimed in claim 5, but does not expressly 
disclose solder bumps and nhetallized detector cell pads having melting points 

; i ; 

: j r 

below 120 degrees C°. Spartiotis discloses solder bumps preferably having 
melting points below 120 C ol (Col. 2, Line 44). 

It woiild also have befen obvious at the time the invention was made to a 
person of ordinary skill iri th6 art to modify Lingren to include solder bumps and 
metallized detector cell pads 1 haying melting points below 120 degrees C°such 
as that taught by Spartiotis in order to avoid the need to form bumps on both the 
detector and readout substrates, which provide' economies of manufacture as 
well as improved performance and reliability (Col. 2, Line 39). 
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Regarding claims.8 and 9, Lingren discloses the method for making the 
detector array assembly as claimed in claim 5, but does not expressly disclose a 
polymer encapsulant resin between the two surfaces and cured at a temperature 

: ■ • j 

no greater than 120 C°. Capote. teaches that the encapsulating resin composition 
(polymer) can be applied directly onto the surfaces of the devices that are joined 

* } " . : 

electrically and mechanically within the claimed temperature (Col. 3, Line 5). 

: i ■ i » 

j ] i ' i 

It would also have been obvious at the time the invention was made to a 

i : 

: j 

; ' * 

person of ordinary skill in the art to modify Lingren to include disclose an 
encapsulantjbetween the two surfaces and cured at a temperature no greater 

: : - ! 

: ■ t ; 

than 120 C°such as that taught by Capote in order to improve the fatigue life of 
the solder bumps (Col. 1- Line 55). 

Regarding claims 10 -j- 12, Lingren discloses the method for making the 
detector array assembly as claimed in claim 9, but does not expressly disclose 

• i ! j ' » 

the combined unit and encapsulating resin continues or proceeds until said 

- .* • 

encapsulating resin is fully hardened. 

: :' • i 

Capote teaches that the bumped substrate (combine unit) can be coated 

i j . ; j . 

with the fluxing composition (encapsulate) so that it effectively fluxes the 
soldering of the interconnections, and then also hardens to form the solid 
encapsulating resin after soldering. Capote further teaches that the heat applied 
during the solder reflowing operation will also harden the adhesive to create high- 
strength bond (Col. 13, Line 41). 

It would also have been obvious at the time the invention was made to a 

i * ; 

person of ordinary skill in the art to modify Lingren to include an encapsulating 
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resin between the two surfaces such as that taught by Capote in order to improve 
the fatigue life of the solder bumps (Col. 1 , Line 55). 

Regarding claim 13, Lingren discloses that the contact metallization 
comprises gbld or platinum (Col. 8, Line 44). 

: j ; • j 

Regarding claim 14, Su discloses the barrier layer comprising metals 
selected from the list that includes Ni, Au, Ti, V, and Cu [001 1]. 

Regarding claim 18, Capote teaches said encapsulating resin at least 
partially cur$s at the same time as a process of reflowing said solder which 
includes priqr melting point of 120 C°or less (Col. 14, Iine39++). 

Regarding claim 19, Capote teaches remelt with the prior melting point of 
120 C°or less to; allow separation of the assembly after assembly and hardening 
(Col. 14, lineS39++). | 
Response to Arguments < ! 

Applicant's arguments filed 02/21/2006 have been fully considered but 
they are not -persuasive. | 5 

With regards to claims 1 and 5, In response to applicant's arguments 
against the references individually, one cannot Show nonobviousness by 
attacking references individually where the rejections are based on combinations 
of referenced See In re Keller, 6A2 F.2d 413, 208 USPQ 871 (CCPA 1981); In 
re Merck & bo., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). 

Applicants is reminded that the recitation "...claimed combination of the 

' : j i !''<.'.. ' 

acrylic* (Page 10, Remark's) is not part of the claim language and therefore not 
considered by the examiner., 
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Additionally, applicant's suggestion that no prior art suggests an 

I 

encapsulating resin curing at a temperature no greater than 120 C° and Capote 
'634 does nqt specify that the encapsulate must cure at 120 C°or less, is . 
directed to Capote '634 (Col! 4, Line 1 1 - Line 24 and CoL 5, Line 64 - Col. 6, 
Line 12) and Okuno et al; (U'S Patent 6,579,748) (Col. 18, Line 45). 

Capote teaches that '-in absence of a catalyst, the above reaction 
(encapsulating resin) proceeds slowly at temperatures below about 180 C° , thus 
broadly speaking including 120 C° . Additionally, Capote teaches, "incorporating 
an acrylate and/or methacrylate in the structure can reduce the curing 
temperature: of the adhesive polymer", thus suggesting to one skill in the art a 
method to reduce the curingtemperature as considered necessary. 

Okunb teaches an encapsulating resin curing between 100 and 150 C°, 
thus also teaching an encapsulating resin curing at 120 C°. 
Conclusion ? 

THIS ACTION IS MADE FINAL Applicant is reminded of the extension of 
time policy as s^t forth iri 37^CFR 1 . 1 36(a). : 

A shortened statutory! period for reply to this final action is set to expire 
THREE MONTHS from the mailing date of this action. In the event a first reply is 
filed within TWO MONTHS of the mailing date of this final action and the advisory 
action is not;maiied until lafter the end of the THREE-MONTH shortened statutory 
period, then ;the shortened statutory period will expire on the date the advisory 

• . : i 

: i 

action is mailed/and any extension fee pursuant to 37 CFR 1 .136(a) will be 
calculated frbm the mailing date of the advisory action. In no event, however, will 
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the statutory: period for reply-expire later than SIX MONTHS from the mailing 
date of this final action. : 

I I : 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Djura Malevic whose telephone number is 
571,272.597:5. The examiner can normally be reached on Monday - Friday 

j ; • ! j 

between 8:30am and 4:00prfi. 

I ; i • 

If attempts to reach the examiner by telephone are unsuccessful, the 

examiner's supervisor, David Porta can be reached on (571) 272-2444. The fax 

: i 

: ; • it, 

phone number for the organization where this application or proceeding is 
assigned is 571-273-83Q0. j 

Information regarding.; the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 

! ; : 

I ! | »" 

Private PAIR only. For more! information about'the PAIR system, see http://pair- 
direct.uspto.gov. Should ;yoii have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you Would like assistance from a USPTO Customer Service 

! : r . j ' 

Representative or access to ;the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000.. 
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